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Progress in the management of major venous obstruction has lagged far behind advances 
in arterial reconstruction. As a result, literature reports consist of small numbers of 
patients, and most vascular surgeons have little or no experience in performing bypass 
procedures for major venous obstruction. In this setting, individual reports add to our 
cumulative knowledge in treating this disease. We therefore present our experience in the 
management of  a patient with extensive bilateral femoropopliteal, iliac, and vena caval 
occlusion. (J Vasc Surg 1997;26:989-93.) 
Consistent success of major venous bypass graft- 
ing is hampered by a number of factors. Low pres- 
sure and velocity of flow, intraoperative intimal in- 
jury, propensity for anastomotic stenoses, and 
external compression often result in early thrombosis 
of venous grafts) ,2 Moreover, many patients with 
venous occlusion have an underlying predisposition 
for thrombosis as a result of  malignancy or other 
conditions. 2 The lack of usable autogenous veins of  
sufficient caliber and length has also been a major 
obstacle. Although all prosthetic grafts are more 
thrombogenic than autogenous veins, the use of ex- 
panded polytetrafluoroethylene (ePTFE) in the ve- 
nous system is promising? 
Although chronic venous insufficiency is consid- 
ered an indication for bypass grafting of  iliofemoral 
and caval obstruction, we believe that this may not be 
appropriate in the presence of valvular incompetence 
for the following reasons. The efficacy of the "venous 
pump" is dependent on the presence of functioning 
valves. Loss of valve function results in reduced effec- 
tive venous return, which in turn causes low flow in 
vein bypass grafts and may therefore contribute to 
reduced patency rates. Moreover, although it is log- 
ical to assume that major venous obstruction aggra- 
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vates the effects of more peripheral venous incompe- 
tence, relief of  the obstruction cannot reverse the 
established valxatlar incompetence. Therefore, even a 
patent bypass graft may not effectively correct the 
harmful effects of severe chronic venous insufficiencY. 
The following report documents a successful experi- 
ence with extensive venous occlusion that required 
bypass grafting and adjunctive measures. 
CASE REPORT 
A 60-year-old man first came to us in 1994 with a 
history of severe bilateral buttock, thigh, and calf claudica- 
tion on walking less than one block. In 1971 the patient 
had undergone vena caval clipping (DeWeese clip) after 
recurrent bilateral iliofemoral venous thrombosis and pul- 
monary embolism despite therapeutic anticoagulation 
medication. There was no history of any other major illness 
in the past. Femoral, popliteal, and pedal pulses were ab- 
sent on both sides. There was no evidence of chronic 
venous tasis. Results ofhematologic tests for thrombotic 
disorders were normal. 
A pulse volume recording showed severe bilateral e- 
duction of arterial flow at the thigh level with no significant 
distal disease. Angiography revealed occlusion of the right 
common iliac artery, the left external i iac artery, and the 
common femoral artery. An aortobifemoral bypass grafting 
procedure was performed with endarterectomy of the left 
common femoral artery and profunda femoris artery. 
Despite the perioperative and postoperative us of in- 
termittent pneumatic calf compression, leg elevation, and 
early ambulation, right superficial femoral and popliteal 
venous thrombosis developed. A few days later, while 
the patient was taldng a therapeutic dose of heparin, simi- 
lar extensive deep vein thrombosis developed in the left 
lower limb. In addition to documenting the thrombosis, a 
duplex scan also showed bilateral iliac and vena caval 
thrombosis. At the time of discharge, the patient was 
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Fig. 1. Right femoral venogram shows iliac occlusion. Fig. 2. Left femoral venogram shows iliac occlusion. 
asymptomatic and advised to continue warfarin and com- 
pression stockings. 
Over the next year and a half, the patient had worsen- 
ing venous claudication, manifested by severe pain and 
tense swelling of both thighs on walldng. By July 1996, his 
claudication distance was reduced to less than 50 yards. A 
pulse volume recording showed normal arterial circulation 
at all levels. There were no varicose veins or other signs of 
chronic venous insufficiency. A duplex scan showed bilat- 
eral superficial nd common femoral vein occlusion with 
enlarged saphenous veins and no reflux. This was con- 
firmed by a bilateral femoral venogram (Figs. 1 and 2), 
which also indicated bilateral i iac and caval occlusion. A 
retrograde cavogram (Fig. 3) showed caval occlusion at the 
level of the DeWeese clip (L4); the infrarenal segment of 
the inferior vena cava was patent above this clip. 
Right femorocaval nd left-to-right femoral crossover 
bypass procedures were performed using 13 mm externally 
supported ePTFE grafts. The saphenofemoral junctions 
were patent bilaterally as a result of contributory flow from 
the profunda, saphenous, and one or more tributaries at 
this location. Cephalad to this location, the common fem- 
oral veins were occluded and fibrotic on both sides. The 
anastomoses were performed at the saphenofemoral junc- 
tion on both sides. Complementary arteriovenous fi tulas 
were constructed in both groins using a tributary of the 
saphenous vein on either side. This was accomplished by 
transecting the tributary about 5 cm caudad to the saphe- 
nofemoral junction and anastomosing it in an end-to-side 
fashion to the superficial femoral artery (Figs. 4 and 5). 
Venous pressure was recorded at the saphenofemoral 
junction before and after the bypass graft was constructed; 
it fell from 33 mm Hg to 23 mm Hg on both sides. 
Occlusion of the arteriovenous fistula did not alter the 
pressure. The inferior vena cava was exposed by the retro- 
peritoneal approach through an oblique right flank inci- 
sion. Continuous intravenous heparin was maintained after 
the operation for 7 days. This was overlapped with warfarin 
therapy. The postoperative course was complicated by se- 
romas of both groins, which required surgical closure on 
the left side. 
Since the operation the patient has remained asymp- 
tomatic. He is on warfarin and uses compression stockings. 
A repeat duplex scan at 9 months showed a patent bypass 
graft and functioning arteriovenous fi tulas. 
D ISCUSSION 
Over the past wvo decades there have been nu- 
merous publ ished reports that dealt with venous 
reconstruction. Considerable success has been 
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Fig. 3. Retrograde cavogram shows occlusion of inferior 
vena cava at L4. 
achieved in reconstruction of  the superior vena cava 
in patients who have occlusion caused by thrombo- 
sis, mediastinal fibrosis, or compression by tumor .  2-6 
In large part, this success is attributable to the use of 
the spiral autogenous vein graft, which was first de- 
scribed by Chiu et al. 7 in 1974, although ePTFE 
grafts have also been used successfully in this loca- 
tion. 2,3,6 High flow in the superior vena cava further 
enhances graft patcncy. Gloviczki et al. 6 reported a 
mean flow of 1440 ml /min  in superior vena cava 
grafts. In the lower limb, the Palma 8 operation, as 
well as crossover femoral prosthetic grafts, 9,1° have 
been successfully used in some patients with unilat- 
era] iliac vein occlusion. 
Experience with iliocaval and femorocaval bypass 
procedures consists of a few case reports. 3,n-~s With- 
out long-term follow-up, it is difficult to make firm 
conclusions, but over the past decade several experi- 
mental studies and clinical reports have been encour- 
aging. In most reports, the etiologic mechanism of 
iliocaval occlusion includes a variety of pathologic 
conditions, such as trauma, membranous occlusion, 
Fig. 4. Photograph of right femoral area: right femoroca- 
val (large arrows) and crossover (small arrow) ePTFE 
grafts. Saphenous vein (S), superficial femoral vein (sly), 
and venous tributary used to construct arteriovenous fi - 
tula (avf). 
inferior vena cava clipping, compression by tumor, 
and chronic venous thrombosis, a 12,13 Significant dif- 
ferences in the clinical implications of these condi- 
tions make it difficult to arrive at universal conclu- 
sions. The following discussion is, therefore, based 
on chronic venous thrombosis as the etiologic mech- 
anism. 
Careful patient selection is important. In most 
reports, >a,16 venous clandication and chronic venous 
insufficiency were the indications for operation. Ve- 
nous claudication appears to be the effect of major 
venous outflow obstruction and is not generally seen 
as a manifestation of chronic venous insufficiency 
without obstruction. Therefore, as in our patient, 
disabling venous clandication appears to be a valid 
indication for operative intervention. It is unlikely 
that major venous bypass grafting can correct 
chronic venous insufficiency in the absence of ob- 
struction. In a recent report, ~7 a case of bifemoroca- 
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Fig. 5. Photograph of left femoral area: crossover ePTFE 
graft (arrows), saphenous vein (S), and arteriovenous fi - 
tula (avf). 
val bypass grafting was considered successful because 
the patient's tasis ulcer healed 6 months later. It is 
likely that good local care had more to do with the 
healing of  the ulcer than a bypass procedure per- 
formed 6 months back.. 
There is evidence to show that the presence of  
venous reflux may be detrimental to the outcome. 
Gloviczki et al. a reported that four o f  seven patients 
who underwent venous bypass grafting in the pres- 
ence of  moderate or severe venous reflux had graft 
occlusion. In contrast, o f  four patients without re- 
flux, three had patent grafts and excellent outcome. 
This lends credence to our thesis o f  valvular in- 
competence having an adverse ffect on the results o f  
the operation. Patients who have severe multiseg- 
mental venous occlusion are at risk o f  the develop- 
ment o f  phlegmasia cerulea dolens. 18a9 Although 
not stressed in previous reports, we consider it a 
strong indication for attempts to relieve the obstruc- 
tion. 
Duplex scanning is necessary for accurate preop- 
erative evaluation of  venous occlusion and valvular 
incompetence. Complete preoperative venography is 
also essential for defining the extent o f  occlusion and 
planning the operation. 2 The femoral approach is 
required to adequately visualize the intraabdominal 
venous circulation. I f  the vena cava is not visualized 
by this approach, retrograde cavography should be 
performed, is Duplex scanning must be used during 
follow-up to document he patency o f  the bypass 
graft and arteriovenous fistulas. Computed tomo- 
graphic scanning can also be used to document graft 
patency. 
The inferior vena cava is usually exposed by a 
retroperitoneal pproach. 2 Femoral venous pressures 
should be recorded before and after bypass construc- 
tion. At present, ePTFE (10 to 16 ram) appears to be 
the graft o f  choice. Most authors prefer to use grafts 
with external ring support o prevent graft compres- 
sion.a,11,~5 However, the benefit o f  the external sup- 
port has not  been proved. 2° 
Kunlin et al. 2~ were the first to propose the use of  
an arteriovenous fistula to augment he patency of  
venous reconstruction. Controversy still exists re- 
garding the use of  arteriovenous fistulas. Review of  
the literature fails to show evidence of  any major 
complications that were directly attributable to the 
arteriovenous fistula unless the fistula is large. For 
this reason, routine ligation of  the arteriovenous fis- 
tula does not  appear to be necessary. Although treat- 
ment o f  major venous occlusion remains controver- 
sial, considerable progress has been made over the 
past two decades. Our  case of  successful femorocaval 
bypass with femoral crossover bypass may add some 
insight in treating this condition. 
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